KVÍČALOVÁ JOLANA, ŠIROKÝ JAN: Quantifi cation of factors infl uencing the diff erence in household income in the Czech Republic. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 2013, LXI, No. 4, pp. 995-1003 Income inequalities, resulting from diff erent income of economic entities and the level of redistribution (especially the amount and structure of taxes on one hand and transfer payments on the other) and peculiarities of the market economy, have been increasing. Within the context of the economic crisis, the pressure (proved by election results in many countries) to alleviate such diff erences, or at least to stop their deepening has been strengthening. The analysis of the increased income diff erentiation gets into attention of the theory of public fi nance. The paper theoretically deals with the ways of measuring such inequalities and then it focuses on the factors that may be regarded as signifi cant for increasing income diff erences in particular conditions of the Czech Republic within the years 2006-2011 for the selected types of households. Based on the preliminary description, deduction and induction, the research objective was to determine, using the mathematic and statistical methods, the relevancy and -where appropriate-the level of dependence of the analyzed eff ects on particular elements of household income.
INTRODUCTION
Inequalities in the distribution of income and wealth are an imminent part of a democratic society.
The diff erences in incomes have been deepening in the course of time, and this development is confi rmed in both traditional market economies (most recently Stiglitz, 2012) and former Eastern Bloc countries, where this process was accelerated along with the transformation of economy (e.g. Jahoda, 2006; Vítek, 2008; or, in particular Večerník, 2002) .
Factors causing inequalities are diverse and o en operate simultaneously. The state tries to mitigate the emerging inequalities through appropriate tools. Income inequalities can be evaluated and measured on the basis of diff erent tools. Among the best-known there are: the Lorenz curve, Gini coeffi cient, degree of inequality, income quintile share ratio S80/S20, Atkinson index, Theil index, Robin Hood index, and the coeffi cient of variation (the ways of measuring stated by e.g. Lapáček, 2008) .
The paper analyses the situation in the area of income inequality in the Czech Republic in the period 2006-2011, using selected tools. The aim of the paper is to assess the factors infl uencing the income inequalities and particular components of household incomes (the income structure).
The aim of the reasearch, the paper is based on, is neither a comparison of nations (interesting from another view, e.g. Caplan, Silva, 2011 ) nor a comprehensive analysis of households according to the number of household members. Thanks to the decile description, a single household may belong to diff erent decile groups in diff erent years.
MATERIALS AND METHODS
The research of inequalities, results of which are presented in this paper, was based on the use of the Lorenz curve. When creating Lorenz curves, the identifi cation of particular household deciles was used, where the income structures and their changes in a particular period of time were analysed. A possible correlation between the income inequality and indicators of the economic growth, unemployment, and infl ation was studied. While identifying possible dependencies, the chain and base indices were also used. The values of the Gini coeffi cient, which generally follows the Lorenz curve, were also used during the analyses, the assumption being increasing values of the Gini coeffi cient. This tool was chosen, because it is o en used in time as well as international comparison of the equivalence of wealth and income.
The scientifi c hypotheses, the authors worked with, were: a) Changes of the development of the gross domestic product (GDP growth, resp. in the time of the economic crisis, the stagnation or decline of GDP) had a signifi cant infl uence on the income structure of individual household types (deciles). b) Changes in unemployment had a signifi cant infl uence on the income structure of individual household types (deciles). c) Changes in price level did not have any signifi cant infl uence on the income structure of individual household types (deciles). When determining the hypotheses, the authors worked on the assumption of consistency (resp. nonconsistency) of the studied phenomena. Economic growth should help to reduce the volume of claiming social benefi ts and vice versa. It can also be predicted that the economic growth will contribute to a further diff erentiation of the income range (Kotlikoff , 2002) . Growing unemployment should refl ect its consequences in the raise of demands on social income. Infl ation with its features should stay neutral in all its interactions in income distribution in the environment of the Czech Republic in the period in question (not very signifi cant progression of the personal income tax and relatively low growth of price level).
The paper uses the data gathered by the Czech Statistical Offi ce in the framework of the survey Living Conditions in 2006-2011, which is carried out annually in accordance with the survey on household income and living conditions EU-SILC, and the selection plan of which is based on a random two-stage selection for each region and uses a sample of over 10,000 households (CSO, 2012).
Lorenz curve
The Lorenz curve graphically portrays the inequalities in the distribution of income. Fig. 1 shows the Lorenz curve by means of the so-called box diagram. The diagonal of the diagram shows a curve of an absolutely equal distribution. The sides of the diagram depict a curve of an absolutely unequal distribution. The actual Lorenz curve is located between these two lines.
Mathematically, the Lorenz curve can be put down by using the distribution function F(x) of the given income distribution in society or the probability density f(x), which is the fi rst derivation of the distribution function, as shown in (1).
Gini coeffi cient
The Gini coeffi cient can be defi ned either from the graphical representation of the Lorenz curve or mathematically (detailed ways of calculation given by Gonzáles, Morente, Gavilán Ruiz, Sánchez-Reyes Fernández, 2010) . With the help of the Lorenz curve, the Gini coeffi cient represents the ratio of the area between the curve of an absolutely equal distribution of income and the real Lorenz curve and of the area between the curve of an absolutely equal and the curve of absolutely inequal distribution of income. These areas are depicted in 
The Gini coeffi cient can also be calculated as an average of the diff erence in the income of all possible household couples as shown in (3).
, ,
where: x ij ......means the income of two randomly chosen households, n .......means the number of households, x ̅ ........means the average income of a household.
For the calculation of the Gini coeffi cient, the Brown formula is also used, according to which it is calculated as shown in (4). ,
where: x i ......means the cumulative ratio of income recipients, where x 0 = 0 and x n = 1, y i .......means the cumulative income ratio, where y 0 = 0 and y n = 1. The Gini coeffi cient may reach the values in the interval <0; 1>, where 0 means an absolutely equal distribution of income in society and 1 means an absolutely inequal distribution of income.
The values of the Gini coeffi cient in the Czech Republic did not change very signifi cantly in the period in question, as shown in Tab. I. This means that there was no signifi cant change in the area of income distribution in society. International comparisons show that the Czech Republic still belongs to egalitarian countries in terms of income (e. g. Brandolini and Smeeding, 2008) . No changes occured even through the infl uence of the adjustment in the tax area, especially in the income tax. The income tax, unlike contributions to compulsory insurance, has an infl uence on reducing income inequality. The introduction of the so-called fl at tax in 2008 along with other reforms did not project into deepening of income inequality (Malá, Červená, 2012) , which may also be caused by the fact that the fl at tax is in reality a progressive tax.
In the Czech Republic, with the exception of a few fl uctuations, the value of the Gini coeffi cient is stable. The increase of the Gini coeffi cient, according to the statistical data, was most evident in the 1990s (e. g. in 1996 it was 0,23 and in 1999 0,25, see Marek, 2010) . Since 2000, only small deviations have occurred. The values of the Gini coeffi cient diff er a little in diff erent databases (OECD, CIA), but the trend is always the same (Marek, 2010) .
Development of the net monetary income structure per person in a decile division
When constructing the Lorenz curve, the decile division of household income usually forms the base, which was also used by the authors of this paper.
Net 
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The Lorenz curve and the Gini coeffi cient for the Czech Republic
Fig . 2 shows the Lorenz curve for the Czech Republic in a six-year period and compares it with the curve of the absolutely equal distribution. In the studied period, no signifi cant change in the equality in distribution of income in society is to be seen in the graphical representation. It is neccesary to point out that the decile division of households is carried out according to the income per person, which enables to take into account neither the savings from the range of multi-member households nor the age structure of their members.
Tab. II shows the breakdown of the decile household division according to the income. In the fi rst decile of households, where the biggest part of the income is formed by the income from dependant activities, there was a gradual increase of this item Source: Own calculation according to the Czech Statistical Offi ce total amount of income the most -income from dependant activities and social income. Since 2010, it has come to a signifi cant increase of the fi rst item when compared to the second one. In the fourth and fi h household deciles, social transfers are the most signifi cant part of the income. While in the fourth decile, the development of all the items is relatively stable, in the fi h decile, the share of social income increased in 2011 at the expense of the income from dependant activities and from entrepreneurship. The sixth, seventh, eighth and ninth deciles show a similar trend. In 2011 there was a decrease of the income share from dependant activities and an increase of the social income share at the same time. While in the sixth household decile, the income from dependant activities and social income still contribute to the total amount of income in a similar proportion, the income from dependant activities starts to prevail signifi cantly from the seventh decile. The structure of net monetary income in the tenth decile can be evaluated as the most stable. Here, the share of individual components did not change very much. From Fig. 3 it is clear that the income from entrepreneurship and other incomes form a similar part in all the deciles (the exception being only the income from the entrepreneurship in the fi rst decile and other income in the tenth decile). The fi nal structure is predominantly infl uenced by the result of income from dependant activities and social transfers, which are in the inverse relationship. The biggest share of social income is evident between the third and the fi h decile, while the lowest share in the last three deciles.
Factors infl uencing the structure of the net monetary income
The structure of the net monetary income changes in time. Its development may be infl uenced by a number of factors. These factors can include:
• macroeconomic development (given by the phase of the economic cycle, economic growth, and the level of unemployment), • social politics (given by the level of social income and conditions for its acquisition), • labour legislations, • current distribution of wealth, • other factors.
Factors of the economic development
Thanks to the calculation of the correlation coeffi cient, the correlation between economic indicators (the development of the real GDP, unemployment rate, and infl ation rate are shown in Fig. 4 ) and the development of individual parts of household income was studied.
Index of correlation (denoted by r xy ) measures the strength of dependence between two numerical variables. It is calculated by the formula: and Buchtová, 2010 , or Brožová, 2012 . Even in case of examination of the relation between the unemployment rate and the development of household income structures, no signifi cant dependancy was found out. The increase of the price level depicted by the infl ation rate and infl uencing the whole population cannot be labeled as signifi cant in relation to the structure of household income on the basis of the calculation.
Factor of social politics
One of the most signifi cant changes to be observed in the development of the structure of monetary income in the period in question are the changes in the area of social income. The common trend for the fi h to the tenth decile is the increase of this component in 2011 at the expense of the income from the dependant activity. Since 2011, a whole range of measures has come into force in the area of reduction of social expenditures of the state (mainly because of the reduction of the pressure on public budgets). For example: changes in the structure of receiving parental allowances and in the options of claiming them, eqalizing of conditions for the calculation of maternity benefi ts for employees and self-employed persons, restriction of the entitlement to social benefi ts, restriction of the payment of childbirth allowances, stricter conditions for the entitlement to unemployment benefi ts, or an introduction of a bridging allowance as a tool of active employment politics.
Changes of the household income structure according to base and chain indices
Individual parts of the household disposable income were further studied by means of the chain and base indices. When calculating the base indices, the year 2006, i. e. the period of a stable economic growth, was chosen as a starting point. The Tab. IV depicts the values of these indices converted to symbols.
More signifi cant changes are evident in 2008, where, in the area of entrepreneurial income, it came to a rise of more than 20% when compared with the previous year and of more than 30% when compared with the starting year of households from the sixth and seventh decile. In 2008, we can also notice the changes in the share of other income. This category increases them signifi cantly between the third and fi h decile, on the contrary, the reduction is evident in the seventh and eighth household decile.
Other increases in the category of other income took place in 2009. The share of other income increased again between the fourth and fi h decile (compared to the previous and the starting year) and in the second household decile.
It is evident that the most signifi cant changes occurred mainly in 2011 in both types of the studied indices. Changes of more than 30% are depicted in the category of social income share in the sixth as well as the tenth decile. On the contrary, the reduction of this area by 30% occurred in the second decile, in the third decile it was a reduction of more than 20%. Other signifi cant changes are evident in the entrepreneurship category. In the fi h and sixth decile, the decrease of the share is more than 40% when compared to the previous period. Peripheral deciles (fi rst, second, ninth, and tenth) seem to be more stable than the others. From the point of view of the income structure, minimal changes occurred in the income from dependant activities.
Relationship of the Gini coeffi cient and selected macroeconomic variables
Assuming that the Gini coeffi cient is infl uenced by the development of the given economic variables, it is possible to express their relationship in this way: GDP is expressed by the growth of a real product, unemployment by the unemployment rate, and infl ation by the infl ation rate (all in percentage).
As far as individual parameters are concerned, the following relationship towards the Gini coeffi cient is expected:
• positive infl uence of the GDP growth on the income inequality, because a high economic growth is considered to be a possible source of increasing income inequality and on the contrary the eff ort to increase egalitarianism to be the economic growth brake, • positive infl uence of unemployment growth on income inequality because of the greater impact of unemployment increase on low-income inhabitants, • neutral infl uence of infl ation on income inequality, because infl ation aff ects the whole population. The relation of the selected variables and the Gini coeffi cient was studied by means the correlation analysis, the results of which are summarized in Tab. V.
The assumption of a positive relation of the product growth and unemployment and the Gini coeffi cient was not confi rmed. The highest value of the correlation coeffi cient (though not very high) was noticed in the relationship to infl ation. Therefore, we cannot claim that the development of the studied macroeconomic indicators was in a relationship to the development of the Gini coeffi cient in the period in question. While the values of the Gini coeffi cient fl uctuated only slightly, the growth of the product acquired signifi cant changes (in particular its negative value in 2009). The unemployment rate and the infl ation rate showed a signifi cant fl uctuation in 2008 (unemploymentdecrease to 5.4%, infl ation -increase to 6.3%).
CONCLUSIONS
For western democratic societies it is characteristic that, along with their development, household income inequalities deepen as well. This process was typical even for newly emerged democracies in the late 1980s.
In the Czech Republic, an acceleration of income diff erentiation occurred especially at the beginning of the transformation into the market-type economy.
In the studied period, however, this trend is not so obvious any longer; from the results it can be deduced that between 2006 and 2011 neither the Lorenz curve nor the Gini coeffi cient values varied a lot.
In terms of impact on changes in household income structures, the factor of the GDP growth change, the changes of unemployment, and infl ation changes were monitored. The hypotheses (i), (ii) were not confi rmed by the results, on the contrary, the hypothesis (iii) was.
The research borders lie in abstracting from savings or tax changes (they notice the income only, in more detail Sandmo, 2007 , or Slemrod, Kopczuk, 2000 .
From the logic of the decile arrangement, it is also evident that individual households can move among the deciles during the analysed period, according to the change of their income.
Therefore it is evident from the results that legislative changes, which took place mainly between 2010 and 2011, had the biggest infl uence on the change of the income structure. 
SUMMARY
The income distribution in society is a signifi cant indicator depicting the character of redistributive politics of a state and is determined by the historical development of a country to a large extent. The Czech Republic along with the majority of European countries shows a considerable egalitarianism in this area as compared with e. g. the countries of the North and South America. This trend simultaneously proves the fact that there is a pressure on public fi nance, thanks to which the equality in society is regulated. In the Czech Republic, the total income distribution in society did not change signifi cantly in the period 2006-2011, as shown by the values of the Gini coeffi cient. The Gini coeffi cient was not even infl uenced by the change of macroeconomic indicators in the period of crisis a er 2008. What did change, however, was the income structure in division into income groups from dependant activities, entrepreneurship income, social income, and other income. The development of the income structure, which was studied by means of the calculation of chain and base indices, shows changes mainly at the end of the studied period -in the share of income from dependant activities and social income. The entrepreneurship income and other income may be considered stable. From the analysed factors it is evident that legislation changes in the social area have the biggest infl uence on this development. Achieved results show that the analysed issue deserves a more detailed research in future as well. The results are important information for possible changes in the area of fi nancial instruments (social benefi ts, taxes, redistribution processes) as instruments of economic policy.
